Amendments to the Claims: 

The listing of claims will replace all prior versions, and listing, of claims in the 
application: 

Listing of Claims: 

1-15. (canceled) 

16. (previously presented): A signal processing system used in automobile to 
suppress noise from a speech signal comprising: 

a first signal detector configured to provide a first signal comprised of a desired 

component plus an undesired component, wherein the desired 

component includes speech; 
a second signal detector configured to provide a second signal comprised mostly 

of an undesired component; and 
a signal processor operatively coupled to the first and second signal detectors 

and comprising 

a first noise suppression unit configured to process the first and second 
signals based on a two-channel spectrum modification technique 
to suppress the undesired component in the first signal, and 

a second noise suppression unit configured to suppress the undesired 
component in the first signal based on a single-channel spectrum 
modification technique. 
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17. (previously presented): A signal processing system used in automobile to 
suppress noise from a speech signal comprising: 

a first signal detector configured to provide a first signal comprised of a desired 

component plus an undesired component, wherein the desired 

component includes speech; 
a second signal detector configured to provide a second signal comprised mostly 

of an undesired component; and 
a signal processor operatively coupled to the first and second signal detectors 

and comprising 

a first noise suppression unit configured to process the first and second 
signals based on a two-channel spectrum modification technique 
to suppress the undesired component in the first signal, and 

a second noise suppression unit configured to suppress residual 
undesired component in the first signal. 

18. (currently amended): The system of claim 16, wherein the desired component 
in the first signal is speech. 

19. (currently amended): A s i gna l proc e ss i ng syst e m compr i s i ng: The svstem of 
claim 17. further comprises: 

a f i rst s i gna l detector conf i gur e d to prov i d e a f i rst s i gna l compr i s e d of a d e s i r e d 
component p l us an undos i rod component; 
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a s e cond signa l d e t e ctor conf i gur e d to prov i d e a s e cond s i gna l compr i s e d most l y 
of an und e s i r e d compon e nt; 

an adaptive canceller configured to receive and process the first and second 
signals, to suppress a portion of the undesired component in the first 
signal that is correlated with the undesired component in the second 
signal, and to provide an intermediate signal; and 

a voice activity detector configured to receive the intermediate signal and provide 
a control signal indicative of non-active time periods whereby the desired 
component is detected to be absent from the intermediate signal ; and 

a no i oo oupprcGG i on un i t conf i gured to roco i vo tho i ntormod i ato and second 
D i gna l o, to oupprcoG uncorro l atod undos i rod component i n tho 
i ntormod i ato s i gna l based on a spectrum mod i f i cat i on techn i que, and to 
prov i d e an output s i gna l hav i ng th e d e s i r e d compon e nt and furth e r hav i ng 
tho corro l atod and uncorro l atod undos i rod components supprossod . 

20. (original): The system of claim 19, wherein the adaptive canceller is 
configured to adaptively cancel the correlated portion of the undesired component 
based on a linear transfer function. 

21 . (original): The system of claim 19, wherein the adaptive canceller is 
configured to adaptively cancel the correlated portion of the undesired component 
based on a non-linear transfer function. 
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22. (canceled) 



23. (currently amended): The system of claim [[22]] 19, wherein the first noise 
suppression unit includes 

a noise spectrum estimator configured to receive the intermediate and second 
signals and provide spectrum esfimates of the desired component in the 
intermediate signal and the undesired component in the second signal, 

a gain calculation unit configured to receive the spectrum estimates and 
provide a set of gain coefficients, and 

a multiplier configured to multiply magnitude of a transformed intermediate signal 
with the set of gain coefficients. 

24. (currently amended): The system of claim 19, wherein the signal processor 
further comprises 

[[the]] a third noise suppression unit [[is]] configured to suppress the undesired 
component in the intermediate signal based on a single-channel spectrum 
modification technique using the intermediate signal. 

25. (currently amended): The system of claim 24, wherein the third noise 
suppression unit includes 

a noise spectrum estimator configured to receive the intermediate signal and 

provide spectrum estimates of the undesired component and the desired 
component in the intermediate signal. 
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a gain calculation unit configured to receive the spectrum estimates and provide 

a set of gain coefficients, and 
a multiplier configured to multiply magnitude of a transformed intermediate signal 

with the set of gain coefficients. 

26. (canceled) 

27. (currently amended): The system of claim [[26]] 19, wherein the second noise 
suppression unit includes 

a noise suppressor configured to receive the control signal from the voice activity 

detector and provide a set of gain coefficients, and 
a multiplier configured to multiply magnitude of a transformed intermediate signal 

with the set of gain coefficients. 

28. (original): The system of claim 19 and configured for installation in an 
automobile. 

29. (withdrawn): A voice activity detector for use in a noise suppression system, 
comprising: 

a first unit configured to receive and transform an input signal to provide a 

transformed signal comprised of a sequence of blocks of M elements for 
M frequency bins, one block for each time instant, and wherein M is two 
or greater; 
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a second unit configured to provide a power value for each element of the 
transformed signal; 

a third unit configured to receive power values for the M frequency bins and 

provide a reference value for each of the M frequency bins, wherein the 
reference value for each frequency bin is a smallest power value received 
within a particular time window for the frequency bin plus a particular 
offset; 

a fourth unit configured to compare the power value for each frequency bin 
against the reference value for the frequency bin and provide a 
corresponding output value; and 

a fifth unit configured to provide a control signal indicative of activity in the input 
signal based on output values for the M frequency bins. 

30. (withdrawn): The voice activity detector of claim 29, wherein the first unit 
implements a fast Fourier transform (FFT) on the input signal. 

31 . (withdrawn): The voice activity detector of claim 29, wherein the third unit 
includes 

a first lowpass filter configured to receive and filter power values for each of the 
M frequency bins to provide a respective sequence of first filtered values 
for the frequency bin, 

a delay line unit configured to receive and store a plurality of first filtered values 
for each of the M frequency bins, 
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a selection unit configured to select a smallest first filtered value stored in the 

delay line unit for each of the M frequency bins, and 
a summer configured to add the particular offset to the smallest first filtered value 

for each frequency bin to provide the reference value for the frequency 

bin. 

32. (withdrawn): The voice activity detector of claim 31 , wherein the third unit 
further includes 

a second lowpass filter configured to receive and filter the power values for each 
of the M frequency bins to provide a respective sequence of second 
filtered values for the frequency bin, and 

wherein the fourth unit is configured to compare the second filtered value for 
each frequency bin against the reference value for the frequency bin. 

33. (withdrawn): The voice activity detector of claim 29, wherein each output 
value from the fourth unit is a hard-decision value, and wherein the fifth unit includes 

an accumulator configured to accumulate the output values from the fourth unit, 
and 

a comparator configured to compare an accumulated output from the 

accumulator against a particular threshold, and wherein the control signal 
indicates activity in the input signal if the accumulated output is greater 
than the particular threshold. 
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34. (currently amended): A method for suppressing noise in an automobile, 

comprising: 

detecting via a first signal detector a first signal comprised of a desired 

component plus an undesired component; 
detecting via a second signal detector a second signal comprised mostly of an 

undesired component; 
processing the first and second signals based on a two-channel spectrum 

modification technioue to suppress the undesired component in the first 

signal: and 

suppressing the undesired component in the first signal based on a 

single-channel spectrum modification technioue. 
suppress i ng a port i on of the undes i red component i n the f i rst s i gna l that i s 

corr el at e d w i th th e und e s i r e d compon e nt i n th e s e cond s i gna l bas e d on 

adapt i ve cancollation; ond 
suppr e ss i ng an add i t i ona l port i on of the undes i red component i n the f i rst s i gna l 

that i s uncorro l atod w i th the undes i red component i n the second s i gna l 

bas e d on sp e ctrum mod i ficat i on to prov i d e an output s i gna l hav i ng th e 

d e s i r e d compon e nt and furth e r hav i ng the corr el at e d and uncorr e ct e d 

undOG i rod components Gupprosood. 
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35. (withdrawn): A method for detecting activity in an input signal, comprising: 
transforming the input signal to provide a transformed signal comprised of a 

sequence of blocks of M elements for M frequency bins, one block for 

each time instant, and wherein M is two or greater; 
deriving a power value for each element of the transformed signal; 
deriving a reference value for each of the M frequency bins, wherein the 

reference value for each frequency bin is a smallest power value received 

within a particular time window for the frequency bin plus a particular 

offset; 

comparing the power value for each frequency bin against the reference value for 
the frequency bin to provide a corresponding output value; and 

providing a control signal indicative of activity in the input signal based on output 
values for the M frequency bins. 

36. (new): A method for suppressing noise in an automobile, comprising: 
detecting via a first signal detector a first signal comprised of a desired 

component plus an undesired component; 
detecting via a second signal detector a second signal comprised mostly of an 

undesired component; 
processing the first and second signals based on a two-channel spectrum 

modification technique to suppress the undesired component in the first 

signal; and 

suppressing residual undesired component in the first signal. 
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37. (new): The system of claim 16, wherein the first signal detector Is a 
microphone configured to detect speech. 

38. (new): The system of claim 16, wherein the second signal detector is a 
sensor configured to detect automobile vibration. 

39. (new): The system of claim 16, wherein the second signal detector is a 
sensor configured to detect mostly noise. 

40. (new): The system of claim 16, wherein the signal processor further 
comprises: 

an adaptive canceller configured to process the first and second signals in 

accordance with a set of coefficients for [[the]] a cancellation technique, to 
provide an intermediate signal having a portion of the undesired 
component in the first signal that is correlated with the undesired 
component in the second signal removed, and to adjust the set of 
coefficients using the intermediate signal. 

41 . (new): The system of claim 40, wherein the adaptive canceller implements a 
normalized least mean square (NLMS) algorithm. 
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42. (new): The system of claim 40, wherein the adaptive canceller is 
implemented in a time domain. 

43. (new): The system of claim 40, wherein the adaptive canceller is 
implemented in a frequency domain. 

44. (new): The system of claim 40, wherein the signal processor further includes 
a voice activity detector configured to receive the intermediate signal from the 

adaptive canceller and provide a control signal indicative of non-active 
time periods whereby the desired component is detected to be absent 
from the intermediate signal. 

45. (new): The system of claim 16, wherein the signal processor further 
comprises: 

a third noise suppression unit configured to suppress residual undesired 

component in the first signal based on a status of a voice activity detector. 

46. (new): The system of claim 16, wherein the first noise suppression unit is 
configured to suppress the undesired component in the first signal in a frequency 
domain. 

47. (new): The system of claim 16 and configured for installation in an 
automobile. 
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